Output from jet nebulisers is calibrated traditionally by weighing them before and after nebulisation, but the assumption that the weight difference is a close measure of aerosol generation could be invalidated by the concomitant process of evaporation. A method has been developed for measuring aerosol output directly by using a solute (fluoride) tracer and aerosol impaction, and this has been compared with the traditional weight loss method for two Wright, six Turbo, and four Micro-Cirrus jet nebulisers and two Microinhaler ultrasonic nebulisers. The weight loss method overestimated true aerosol output for all jet nebulisers. The mean aerosol content, expressed as a percentage of the total weight loss, varied from as little as 15% for the Wright jet nebulisers to 54% (range 45-61%) for the Turbo and Micro-Cirrus jet nebulisers under the operating conditions used. In contrast, there was no discrepancy between weight loss and aerosol output for the ultrasonic nebulisers. These findings, along with evidence of both concentrating and cooling effects from jet nebulisation, confirm that total output from jet nebulisers contains two distinct fractions; vapour and aerosol. Glass fibre filter onto which NaF laden aerosols impact jet nebuliser reservoir containing 1 % w/v NaF mm GF/A filters, through which air was drawn at 25 1/min. A higher flow rate and larger filter were used for the ultrasonic nebulisers because the filter could not be positioned as close to the source of nebulisation. After aerosol collection GF/A filters were removed and stored for later analysis. For flow rates of 15 1/min and above and for aerosols having a mass median diameter of 0 3 gm or more the collection efficiency of GF/A filters exceeds 99 9%.18 When a second filter was placed in series we detected no aerosol breakthrough.
Abstract
Output from jet nebulisers is calibrated traditionally by weighing them before and after nebulisation, but the assumption that the weight difference is a close measure of aerosol generation could be invalidated by the concomitant process of evaporation. A method has been developed for measuring aerosol output directly by using a solute (fluoride) tracer and aerosol impaction, and this has been compared with the traditional weight loss method for two Wright, six Turbo, and four Micro-Cirrus jet nebulisers and two Microinhaler ultrasonic nebulisers. The weight loss method overestimated true aerosol output for all jet nebulisers. The mean aerosol content, expressed as a percentage of the total weight loss, varied from as little as 15% for the Wright jet nebulisers to 54% (range 45-61%) for the Turbo and Micro-Cirrus jet nebulisers under the operating conditions used. In contrast, there was no discrepancy between weight loss and aerosol output for the ultrasonic nebulisers. These findings, along with evidence of both concentrating and cooling effects from jet nebulisation, confirm that total output from jet nebulisers contains two distinct fractions; vapour and aerosol. The vapour fraction, but not the aerosol fraction, was greatly influenced by reservoir temperature within the nebuliser; so the ratio of aerosol output to total weight loss varied considerably with temperature. It is concluded that weight loss is an inappropriate method of calibrating jet nebuliser aerosol output, and that this should be measured directly.
Jet nebulisers are widely used in respiratory medicine in preference to ultrasonic nebulisers because they are traditional, economical, and efficient in producing respirable aerosols. Glass fibre filter onto which NaF laden aerosols impact jet nebuliser reservoir containing 1 % w/v NaF mm GF/A filters, through which air was drawn at 25 1/min. A higher flow rate and larger filter were used for the ultrasonic nebulisers because the filter could not be positioned as close to the source of nebulisation. After aerosol collection GF/A filters were removed and stored for later analysis. For flow rates of 15 1/min and above and for aerosols having a mass median diameter of 0 3 gm or more the collection efficiency of GF/A filters exceeds 99 9%.18 When a second filter was placed in series we detected no aerosol breakthrough.
Analysis of aerosol output Total ionic strength adjustment buffer (TISAB; BDH Chemicals Ltd) was prepared as a 50% solution in distilled water, and 20 ml were added to each Whatman filter within 25 ml plastic Universal bottles. The bottles were then sealed and fluoride was allowed to desorb overnight. The recovery of fluoride from filters was complete (> 98%) and no fluoride was detected in unused filters. Fluoride analysis followed well established protocols.'9 Fluoride standards were prepared by microlitre injec- Activation of a Wright nebuliser for 35 minutes dissipated 3-6 ml of the 5.0 ml reservoir solution. The concentration of fluoride increased from 1-00% to 3-01% and the reservoir temperature fell from 22°C to 9°C (fig 2) . Activation of the ultrasonic nebuliser for six minutes dissipated 4 0 ml of an original 5 0 ml solution but had no appreciable effect on the reservoir concentration of fluoride (before 1-00%, after 1.01%) or temperature (before 22°C, after 23°C).
EFFECT OF RESERVOIR TEMPERATURE ON JET NEBULISER OUTPUT
The total weight loss from the Turbo jet nebuliser increased substantially with the temperature of the reservoir solution (fig 3) '5 We conclude that use of the gravimetric method to determine aerosol output from jet (but not ultrasonic) nebulisers is inappropriate, and that direct measurement (by the fluoride tracer method, for example) should be used.
